Inhibition of trans-permethrin hydrolysis in human liver fractions by chloropyrifos oxon and carbaryl.
Permethrin, a pyrethroid insecticide, is one of several deployment-related chemicals that have been suggested as causative agents for Gulf War related illnesses. Hydrolysis of trans-permethrin (tPMT) is a major route of detoxication and a potential locus for interactions with chemicals with similar use patterns. This study examined the potential inhibitory effects of chlorpyrifos, carbaryl, pyridostigmine bromide and the insect repellent N,N-diethyl-m-toluamide (DEET) on tPMT hydrolysis in human liver fractions. Although chlorpyrifos was not inhibitory, its toxic metabolite, chlorpyrifos oxon, strongly and irreversibly inhibited tPMT hydrolysis at low concentrations (cytosolic and microsomal Ki values of 3 and 16 nM, respectively). Carbaryl, a known anticholinesterase agent, showed non-competitive inhibition kinetics, with Ki values two orders of magnitude higher than those for chlorpyrifos oxon. Although DEET was much less effective than either chlorpyrifos oxon or carbaryl, equimolar concentrations inhibited up to 45% of tPMT hydrolysis. Pyridostigmine bromide showed no inhibitory effects. This study suggests that interaction potential between organophosphorus and pyrethroid insecticides should be considered in safety assessments when both insecticides are deployed simultaneously.